Abstract: Th e paper analyses the relationships between the profi tability of viticulture on the one hand and the sugar content and grapes yield in viticulture in the Czech Republic between 1995 and 2014 on the other hand. Th e paper aims to fi nd out which of these has had a greater impact on the viticulture profi tability in the Czech Republic over the last twenty years. One of the frequently debated questions is whether a higher yield of grapes may also bring a high or moderately above average sugar content, and also whether the production for sale is profi table. Th e answer can be achieved either via the micro-appraisal (repeatable and many times conducted experiments) or via the macro-appraisal -collecting average data for the appraised region. For this paper, the macro-appraisal was chosen, i.e. the statistical survey for the Czech Republic between 1995 and 2014. Th e period of 20 years comes from an annual examination conducted by the Association of Winemakers of the Czech Republic on the grapes yields in their members. In the Czech Republic, the price in the grapes market is set depending on the variety of vine and sugar content. It follows from the 20-year statistics of the Association of Winemakers CR, that the profi tability of grapes production for sale is not achieved by the sugar content but by the per hectare yield. Th e yield per hectare should vary between 5.5 and 7 t/ha (tonne per hectare) at the average sugar content of 18.5 to 21 o NM (between 11.0 and 12.5% volume of the potential alcohol). Th e grapes yield of more than 6 t/ha does not increase the profi tability because the price off ered by the purchasing companies decreases.
One of the frequently debated questions is whether a higher yield of grapes may also bring a high or moderately above average sugar content, and also whether their production for sale is profitable outside the sphere of the selected commercial and marketing strategies impact Galizzi and Reiley (2012) . The authors as Makens (1965) , Nevid (1981) , Bowen et al. (1992) , Fevrier and Visser (2004) and Wardle and Solomons (1994) have already demonstrated in their works the influence of the intrinsic and extrinsic information in the food and beverage products. The winemakers' effort to increase the sugar content in grapes has been noticeable since a new Act of Winemaking in the Czech Republic was implemented in 1995. The answers to this question can be achieved either via the micro-appraisal (repeatable and many times conducted experiments) or via the macro-appraisal -collecting the average data for the appraised region. For this paper, the macro-appraisal was chosen, i.e. the statistical survey for the Czech Republic between 1995 and 2014.
The period of 20 years under question comes from an annual examination conducted by the Association of Winemakers of the Czech Republic on the grapes yields in their members. In the Czech Republic, the price of grapes is set depending on the variety of vine and the sugar content. The issue of a systematic examination of the wine production's profitability is neglected both for the subjective and objective reasons. According to Kučerová (2014) , it can be assumed that the price of the basic raw material will impact the price of the bottled wine, which will increase the possibilities of the export abroad. Despite the importance of wine making in the region of Bohemia and, particularly, in Moravia, an institutional frame of economic research and a general research into viticulture and wine making industry is missing. It is difficult to find various correlative relations towards the production of grapes and the appraisal of the probability for the managerial decision-making processes in research papers. A methodical approach towards calculations doi: 10.17221/258/2015-AGRICECON of costs and yields in the agricultural sector in general was developed by Poláčková (2010) . The economy of production and processing of agricultural products was dealt with by Peterová (2010) . An inspiration for the economic control (Foltínová and Špička 2014) impacting the competitiveness of production can be found in other agricultural businesses. Profitability should be important for every producer. As stated in Synek et al. (1996) , before an entrepreneurial decision is taken, it is advisable to know the company's profitability, the profit-to-sales ratio, the yield profitability, and also the profit-to-costs ratio. The profitability of grapes production is also important for setting the price of wine, as recommended by Schätzel et al. (2004) . A methodical approach to determining the costs of production of the bottled wine and barrel wine is typical of significant studies conducted by Pailler (1993 Pailler ( , 1995 Pailler ( , 1997 for the French wine regions of Entre -Deux-Mers, Médoc and Saint-Emilion. Strategic estimates (prediction) of the profitability of wine grapes production for the producers in the Czech Republic were dealt with by Foltýn and Zedníčková (2010) , who predicted for 2014 a per hectare yield of 6.64 t/ha and the stagnation of the total costs. The price of the basic raw material influences the price of bottled wines, both white and red wine varieties. Relationships between the bids depending on the price elasticity of white wines were examined by . Connections between the wine price and its consumption are evaluated in a publication by . Galizzi et al. (2008) , Lange et al. (2000) as well as Combris et al. (2007) published the results of their research, proving that the subjects who choose without tasting made a quicker decision and were more influenced by price than those who could taste the products. An interesting finding arising from monitoring the profitability of the grapes production is, as stated by Foltýn and Zedníčková (2010) , that the commodity of grapes is considered unprofitable, even when the subsidies are included, and it is the commodity of wine that is profitable, along the supply chain starting with the production of grapes. A question arises from such a finding, when it is meaningful to invest into the viticulture and wine making industry. The Amadieau et al. (2013) offer strategic and operating categories of approach. The adopting of strategic actions as the geographic diversification, exports markets, private labelling by Pearce and Michael (2006) or a new market share trust, recommended by Chowdhury and Lang (1996) , are long term initiatives, instead of the operation actions as are the immediate revenue generation, cost cutting or asset reduction preferred by Pearce and Robbins (1994) . And unlike the approach of the authors Grinyer and Mckiernan (1990) , Pearce and Robbins (1994) and Baker et.al. (2001) who deem it more appropriate to apply both the retrenchment and recovery. The answer to such a difficult question is sought by Koráb (2012) and the position of the industry in the supply chain is studied by Török and Tóth (2013) , Lintner and Bečvářová (2014) and . Related to the profitability of grapes production, the impact of the economies of scale or decreasing revenues of scale might be considered, according to Samuelson and Nordhaus (1991) . The research aims to ascertain a correlative impact on the grapes price and, subsequently, on the profitability of production, based on two significant factors the per hectare yield and the sugar content of wine grapes.
MATERIAL AND METHODS
The paper deployed data obtained during the period of 1995-2014 by the Association of Winemakers of the Czech Republic. The data was gathered from 25% of the area of fertile vineyards in the Czech Republic and from the winemaking businesses which processed, in average, 33% of the total grapes production in the Czech Republic. Each year (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) , more than 100 prominent winemaking businesses took part in the survey. Between 1995 and 2014, the Association of Winemakers CR conducted the survey among their members. The set of respondents was approximately the same during the whole period. The survey focused on the winemakers' average per hectare yield of grapes, the average sugar content and the average selling and purchasing price of grapes. In order to calculate profitability, the average costs in winemaking businesses were used for each year of the monitored period (varying according to the presence of diseases, and also changes in input prices, e.g. oil). The calculation did not cover subsidies. These annual results served as a basis for the analysis of 20-year relationships between the sugar content and grapes yields, between the price and grapes yield, between the profitability of production and the sugar content in grapes, and between the yield and the profitability of grapes. The data were further statistically processed; the calculations of correlations and the visualization of findings were accomplished in 2015 using the Microsoft Excel. 
RESULTS AND DISCUSSION

Initial conditions
In the concerned period, the total area of vineyards in the Czech Republic has varied between 10 679 ha and 17 463 ha. The expansion of the total area is related to financial subsidies before the Czech Republic joined the EU in 2004. In average, 50-60% of harvested grapes in the Czech Republic were traded. Figure 1 shows the average sugar content and the grapes yield in the Czech Republic in the individual years and a steady rise in the sugar content in the last twenty years is noticeable. Since 1995, when the Act on Wine Making was passed, winemakers have been trying to increase the sugar content in grapes, which is appropriate in our climatic conditions. A 10-year average of the sugar content is now 20 °NM, kilos of sugar/100 l of must, (11.9% volume of potential alcohol). Figure 1 shows this trend, as well as the year-on-year fluctuation in the grapes yield and its steady decrease in the long-term. A 10-year average is now 4.9 t/ha. Figure 2 shows the average profitability of the grapes production, without subsidies in viticulture, which also vary every year.
Relationship between the sugar content and grapes yield
Except for the extreme growing conditions and extreme weather conditions, there is no significant correlative dependence (Figure 3 ). Extremes were found in 1996, 2001 and 2014, with an average yield and very low sugar content. Further, there were years with a low yield and a higher sugar content: 1997, 2006 and 2010. In normal years, however, the average grapes yield in the Czech Republic varies from 4 to 7 t/ha and the average sugar content with this yield varies between 17-21 °NM (kilos of sugar/100l of must).
Relationship between the price of grapes and their yield
In the last 12 years, the grapes yield has not had virtually any impact on their price. The price is determined by different factors. Winegrowers do not receive any compensation for the adverse weather conditions, it is their entrepreneurial risk (Figure 4) . 
Relationship between the profitability of grapes production for sale and their sugar content
In case of the profitability of the grapes production, more factors play an important role when assessing the success rate of the individual years -the demand for grapes from the Czech Republic and their supply, the sales of wine and its price in the world, the reserves of wine, but also the expected grapes yield in the world or an economic recession. Usually, the price of grapes is set each year depending on the variety and the sugar content. The average price dropped from 18 CZK/kg to 15.70 CZK/kg (0.65 and 0.55 €/ kg) in the last three years (2012) (2013) (2014) .
No verifiable correlation has been found between the average sugar content of grapes grown and sold in the Czech Republic and the profitability of their production ( Figure 5 ). For example in 1997, at the average sugar content of 18.3 o NM, the profitability was the worst in the monitored period due to the lowest grapes yield. On the contrary, at the lowest sugar content (15.8 and 16 o NM) in 1996 and 2001, the profitability was not too much below zero. In most years, the profitability of grapes production for sale is about zero, in other years, however, it is in negative numbers. In the last decade, the average loss of grapes growing was 1.80 CZK/kg (0.09 €/kg), which is reimbursed to the businesses by the subsidies within CMO with wine of the EU. Of the last twenty years, only 4 years were profitable (without subsidies), and in 2013 only the costs were covered, and the finding corresponds with the prediction made by Foltýn and Zedníčková (2010) .
Relationship between the grapes yield and profitability of their production for sale
In this case, there is an exceptionally strong relationship between the profitability and the grapes yield in the given year ( Figure 6 ). It clearly follows from the graph that starting with the grapes yield of 5.5 t/ha, the profitability is around zero, but when the yield is below 5 t/ha, the profitability is always negative. However, an increase in the yield to above 6 t/ha does not lead to a rise in the profitability of their production; the reason is probably a drop in the grapes prices. 
CONCLUSION
The aim of this research was, based on two important factors, the per hectare yield and the sugar content of wine grapes, to ascertain a correlative influence on the grapes price and, consequently, on the profitability of their production. From 20-year statistics (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) of the Association of Winemakers of the Czech Republic, it follows that the profitability of the grapes production for sales is not determined by the sugar content but by the per hectare yield. The price is further influenced by the demand for a certain variety. The correlation was not the aim of the research. Each year, the price of grapes is usually set according to the variety and the sugar content. The observed optimal range of the per hectare yield varies from 5.5 t to 7 t/ha at the average sugar content of 18.5 to 21 °NM (11.0 to 12.5% volume of the potential alcohol). A grapes yield of more than 7 t/ha does not increase the profit to costs ratio. The accuracy of these findings can be positively compared with those of Foltýn and Zedníčková (2010) . The results of the research are based on the average data covering the whole Czech Republic, not on the data provided by the individual businesses competing with one another as the data from businesses might be substantially influenced by any fluctuations in a given year. If the profitability of grapes production does not increase with the sugar content and, to a certain extent, with the expected per hectare yield of more than 7 tonnes, it is important to consider the integral production of wine across the whole viticulture and winemaking supply chain. The sale of the high-quality wine and the profit margin may cover the profit-to-costs ratio of viticulture. Vertical integration, as a modification of the economies of scale, must be used especially in the viticulture and wine-making industry. Winemaking has always been regarded as an integral unit. Moreover, the wine makers are at present able to trade also with other by-products of grapes production and via this diversification of their activities, to significantly improve the development of the wine tourism in the region.
